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Abstract 

Background: The use of highly active antiretroviral therapy (HAART) as the main option for management of people living with Human Immune 
deficiency virus (HIV) is associated with decrease morbidity and mortality. This is due to its effectiveness in inhibiting viral replication. However this 
effectiveness is not without adverse drug effects which in many settings are not monitored. Methods: A cross sectional clinical chart review of 
adult Cameroonian patients on HAART between 2003 and 2009 at the Douala General Hospital was done in search of reported HAART-associated 
Adverse Drug effects (ADRs). The prevalence of ADR defined as the proportion of the study population with ADR was determined and stratified by 
age, sex, weight and HAART regimen. Results: Sixty-six (19.5%) of the 339 patients on HAART reported ADRs. Among those who reported ADRs, 
29.6% were on D4T-3TC-EFV, 29.3% on D4T-3TC-IWP, 16% on AZT-3TC-EFV and 10.8% on AZT-3TC-NVP. Peripheral Neuropathy was the most 
common ADR and represented 21.2% of all ADRs. Patients on D4T containing regimens were more likely to develop ADR (OR = 3.5, 95% CI 1.5 - 
9.8, p<0.01) and 56.1% of all ADRs were associated to D4T. Hospital admissions were for patients with severe anaemia, no fatal cases of ADRs 
were recorded. Conclusion: HAART-associated ADRs are common and therefore should be actively looked for by caregivers so as to ameliorate 
the quality of life of HIV patients on treatment. 
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Background 



The introduction of highly active a nti retroviral therapy (HAART) in developed countries in the late 90s has been associated with a remarkable 
decrease in AIDS-related mortality. This decrease in mortality has changed the perspective of HIV infection from that of a rapidly fatal to a chronic 
manageable infection [1]. Clinical benefits of HAART are due to its effectiveness in decreasing disease progression in HIV infected patients by 
sustained suppression of viral replication [2]. These clinical benefits however are not without unwanted effects called adverse drug reactions 
(ADRs). An ADR is defined as an appreciably harmful or unpleasant reaction, resulting from an intervention related to the use of a medicinal 
product (which in this case is HAART), which predicts hazard from future administration and warrants prevention or specific treatment, or 
alteration of the dosage regimen, or withdrawal of the product [3]. ADRs have been one of the most important limiting factors to the success of 
HAART [4] because they are responsible for new co-morbidities noticeable by the patients or their families and may result in decreased adherence 
to treatment which consequently might lead to virological failure [4] and poor prognosis. ADRs due to continuous exposure to a nti retroviral drugs 
leave the caregiver with few options: decreasing the dosage of antiretroviral drugs thus compromising efficacy, withdrawing the offending drug 
and substituting it with another drug, or symptomatically treating the ADR. However, substituting the offending drug by the caregiver is difficult 
especially in resource limited settings because most HAART regimens exist as fixed dose combinations (FDC) of different drugs most of which are 
first line drugs with high toxicity profiles. The advent of new generation drugs with relatively low toxicity into the antiretroviral armamentarium is 
some hope that deleterious effects of HAART related ADRs in HIV patients would decrease. This hope still remains farfetched in resource limited 
settings where albeit the highest global HIV burden [5] HAART still relies on first line treatment because new generation drugs are still very 
expensive to be afforded by most national HIV control programs. More so, the inexistence of adequate drug toxicity monitoring and reporting 
schemes [6], underestimates the burden of HAART associated ADRs. In Cameroon, where 5.6% [5] of the adult population is HIV-infected, about 
440,000 of whom are eligible for HAART; current HAART coverage is at 58% [7]. Even though a national strategic plan of increasing this coverage 
to over 75% by 2010 [8] was defined, the issue on the use of new generation drugs was not addressed. This raises an impending concern on 
future management of treatment associated morbidities. We therefore decided to determine the prevalence of ADRs in patients on HAART at the 
Douala General Hospital, Cameroon, describe the commonly reported types of ADRs and evaluate their impact on treatment. Our expected findings 
might help establish clinical guidelines that emphasise on drug toxicity profile as a major criterion for choosing HAART drugs. 



Methods 



Study population and setting 

We carried out a hospital-based descriptive cross sectional study at the HIV outpatient clinics of the Internal Medicine unit of the Douala General 
Hospital, a tertiary healthcare institution with a capacity of 320 beds situated in Douala, the second largest city and economic capital of Cameroon. 
The study period spanned January 2003 and December 2009. We included in the study, all adult HIV infected patients who for at least six months, 
had been on a fixed dose combination (FDC) of HAART made up at least three drugs according to the guidelines of Cameroon National AIDS 
Control Committee. All patients who were on single or two drug antiretroviral therapy for prevention of mother to child transmission during the 
study period were excluded. Prior to commencing the study, local ethical approval from the hospital was sought. 

Data collection and diagnosis of adverse drug reactions 

From the clinical charts of eligible patients, we collected socio-demographic and clinical information including age, sex, weight, start date of 
HAART, type of HAART regimen, type of reported ADRs, their date of onset, and caregiver decision on whether to maintain or change treatment 
regimen following ADRs. All treatment modifications due to virological or immunologic failure were not considered. We diagnosed ADR based on 
patient complaints and/or morphological changes noticed by physicians during routine clinical exam. Prior to commencing HAART at the HIV clinic 
of the Douala General hospital all patients are counseled on the treatment regimen and potential HAART related adverse effects and they are 
encouraged to declare them. An adverse effect was considered to be associated to HAART if it was absent prior to HAART and to which other 
causes could not identified. Most ADRs were diagnosed clinically. Lipodystrophy was diagnosed based on morphological changes like increased 
breast size, thinning of extremities, excess weight gain and fat redistribution reported by the patient or their family/friends or observed by the 
physician. Peripheral neuropathy was based on patient's complaint of pain or tingling sensations or pins and needles on the legs and/or hands 
and/or the presence of abnormal reflexes or abnormal perception of vibrations using a tuning fork. Skin reactions were also diagnosed clinically. 
The only ADR which was diagnosed both clinically and paraclinically was anaemia. 

Analysis procedure 

For data analysis, we used STATA 11.2 statistical software package. The main outcome of interest was ADR. Prevalence of ADR which represented 
the proportion of the study population who reported at least one ADR was expressed in percentages together with their 95% Confidence intervals 
(CI). By univariate analysis they were then stratified by other covariates including sex, age, weight and HAART regimen using Mantel Haenzsel 
analysis. Odd ratios (OR) and their 95% CI were reported. Chi square test was used in contingency tables and a two tailed p value with a 
significance level of <0.05 was used. 



Results 



Study population 

A total of 339 files were eligible during the study period, of which 60.2% (204) were women. Their ages ranged from 17 to 72 years with a median 
age of 47 years for men (interquartile range (IQR) 41 - 55 years) and 40.5 years for women (IQR 35 - 47). Median duration of HAART was 36 
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months (IQR: 9 - 68). The median CD4 count was 167cells/uL (IQR: 51 - 265). According to National HIV control guidelines, 5% (17) of patients 
were on second line FDC HAART regimen and 95% (322) were first line. First line drugs included Nevirapine (NVP), Lamivudine (3TC), Effavirenz 
(EFV), Stavudine (D4T) and Zidovudine (AZT). 30.1% (102) of our patients were on a combination of AZT-3TC-NVP, 27.73% (94) on AZT-3TC- 
EFV, 29.20% (99) on D4T-3TC-NVP and 8% (27) on D4T-3TC-EFV (Table 1). Nearly all the patients, 322 (95%) on first line treatment had 3TC in 
their regimen. More women than men (60.8% vs. 39.0%) were on a regimen containing both AZT and NVP. 

Adverse drug reactions 

A total of 19.5% (n=66) of the study population reported ADRs (Table 1). Age was not associated with ADRs (OR=l.l, 95%CI 0.8 - 1.4, p=0.6). 
Though women reported more ADRs than men (21.6% vs. 16.3%), sex was not found to be associated with ADRs (OR=1.4, 95% CI 0.8 - 2.4, 
p=0.23). 

The most commonly reported ADR was peripheral neuropathy: 21.2 %, (Figure 1) whose median onset was 9 months (IQR: 4.5 - 13.5). Other 
nervous system associated side effects which included headaches, dizziness, tinnitus and insomnia were present in 9.9% of patients. 
Gastrointestinal (GIT) side effects were present in 16.7% of patients and had a median onset of 6 months (IQR: 1 - 13). Lipodystrophy accounted 
for 5.3% of all ADRs (Figure 1) and had a median onset of 23 months (IQR: 13 - 49). Hematological side effects represented 3.8%, the most 
common being anaemia with a median onset of 5 months (IQR: 1 - 12). The regimen containing D4T-3TC-EFV alone was responsible for 29.6% of 
ADRs and D4T containing regimens were responsible for 56.1% of all ADRs. Patients who were on D4T containing regimens were more likely to 
report ADRs than those on other regimens (OR=3.5, 95% CI 1.2 - 9.8, p=0.01) (Table 1). AZT containing regimens were responsible for 39.4% 
of ADRs. 

Among the 66 patients who had ADRs, treatment regimens had to be changed for 68.2% (95%CI 56.8 - 79.5) (Table 2) compared to 31.8% 
(95%CI 20.5 - 43.2) for whom the same treatment was maintained (p=0.04). Those, whose treatment was maintained, were those in whom ADRs 
subsided after symptomatic treatment. The regimen containing D4T-3TC-NVP alone was responsible for 53.3% (24) of treatment change 
compared to other regimens (p<0.001) (Table 2). 71% of all treatment changes were for regimens containing D4T. Lipodystrophy was the main 
reason for treatment change in 25% of patients. Change of treatment was mostly among women (75.6% vs. 24.4%,p=0.03). No death was 
attributable to ADRs. Hospital admissions due to ADR were for those who required transfusion because of severe anaemia (hemoglobin 



Discussion 



This study was aimed at evaluating the prevalence, describing the commonly found ADRs and their impact on patients taking HAART at the Douala 
General Hospital. Our findings show that about 1 in every 5 patient (19.5%) on HAART, reported at least one ADR within a minimum period of less 
than a month. This is consistent with findings in an Indian study of 400 patients on HAART in 2010 where the prevalence of ADRs was 17.5% [9] 
but markedly lower than what was reported in urban Kenya in 2007 where HAART-related ADRs were present in 40.6% of patients [10]. This 
difference may be explained by the lack of uniformity in the reporting style of ADRs across settings [6] even though all of the patients in these 
settings are on similar FDC generic drugs. However, regional or ethnic susceptibilities to ADRs might also explain this difference. In our study 
population, more than half of all ADRs were reported in patients taking regimens containing D4T and the most common was peripheral neuropathy 
(21.2%). Our findings are similar to those in other African settings like Kenya where in an urban population in 2007, the prevalence of peripheral 
neuropathy was 20.7% [10], and in a rural Ugandan population in 2007 it was found to be 17.2% [11]. However, it is lower than findings in 2005 
in Botswana where peripheral neuropathy was found to account for 35% of all ADRs [12]. These differences might be explained by the fact that 
the Botswana study was a randomised clinical trial in which all patients on HAART were intensely screened in search of ADRs whereas in our cross 
sectional study, ADRs were mostly self-reported. We found that about three quarters of patient with peripheral neuropathy had their treatment 
changed which resulted to a relative amelioration but not total disappearance of their symptoms. This finding is different from that of an Indian 
study in 2010 [9] where the author found that discontinuation of Stavudine was associated with total recovery. However, other causes of 
peripheral neuropathy like distal symmetric polyneuropathy [13] which could have been asymptomatic in our patients prior to HAART and revealed 
by HAART could explain why symptoms persisted. 

Lipodystrophy occurred in 5.3% of those with ADRs. Chang et al in 2002 found a prevalence of 3.5% among Korean patients on HAART [14]. The 
prevalence of Lipodystrophy varies considerably across studies: in a Botswana study of 650 adults in 2007 Lipodystrophy was 16% of all ADRs 
[15], 34.2% in a Rwandan population of 409 adults in 2007 [16]. Lipodystrophy occurred more frequently (86.7%) in patients who were on a 
regimen containing D4T-3TC-NVP and patients on a D4T regimen were more likely to develop ADRs than those not on D4T which is similar to what 
Van Griensven et al. found in 2007 where they reported that Rwandan patients on D4T were three times more likely to develop Lipodystrophy 
compared to those on AZT [16]. Lipodystrophy was the reason for treatment change in 1 of every 4patients with ADRs. 

Hematological ADRs represented 3.8% of all ADRs of which anaemia (haemoglobin <7g/dl) was the most common and the most severe, all of 
which were associated to AZT-containing regimens. This is slightly higher than what Bourgeois et al. found in Yaounde, Cameroon in 2005 where 
AZT-related severe anaemia represented 2.8% of all ADRs. Our findings are similar to that of Ivory Coast of 3.4% in 2006 [17], but lower than 
that of a Malawian study in 2002 [18], and a Senegalese study in 2007 [19] where AZT-related anaemia were 7.8% and 6.3% respectively. 
However, Forna et al. in rural Uganda in 2007 found 0.4% [11]. Nevertheless, these differences might reflect the relative use of AZT containing 
regimens in different settings. When we correlate the median time of onset of anaemia to the fact that baseline (pre-HAART) hemoglobin of 
> lOg/dl in our setting is a prerequisite to initiating an AZT-containing regimen, we can conclude that anaemia in these patients is associated to 
AZT [20] most espeically as AZT discontinuation was also associated with improvement of Hemoglobin levels even in patients who were not 
transfused. This is consistent with findings by Koduri et al. [21] in a clinical case report of three patients with severe AZT associated anaemia who 
recovered after AZT was stopped. All our patients with anaemia had their treatment changed similar to what was found in an Iranian study in 2009 
where haematological ADRs were among the most common causes of treatment discontinuation [22]. Nevertheless AZT-associated ADRs are likely 
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to persist as a cause of HAART-associated morbidity in Cameroon, firstly because almost two thirds of our study population was an AZT-containing 
regimen and secondly because AZT still remains a main first line drug in HAART especially for the prevention of mother to child transmission of 
HIV. 

GIT associated ADRs had a prevalence of 16.7%. Their occurrences in other African settings vary enormously: 1% in Kenya [10], 38% in Malawi 
[23]. Although HAART-associated ADR were common, none were fatal. This finding is similar to that of a South African longitudinal study where no 
fatal cases of ADRs were recorded in 665 in-hospital patients, 6.3% of whom were admitted as a result of HAART associated ADRs and 6.3% 
others who developed HAART associated ADRs in hospital [24]. 



Conclusion 



This small descriptive study, whilst informative in the context of Cameroon has a number of limitations. Firstly, the fact that data was collected 
from clinical charts is a source of reporting bias. Secondly, the fact that most ADRs were self-reported and not investigated by laboratory tests, 
might have led to over-representation of some and under-estimation of others which might have been detectable paraclinically. That 
notwithstanding, ADRs associated with HAART are common in Cameroon. Therefore, caregivers should actively look for them because they are a 
potential threat to the effectiveness HAART. Patients education on HAART associated ADRs should be part of the HIV care package so as to 
facilitate reporting and management. Stavudine containing regimens appear to elicit the highest proportion and the most serious ADRs so should 
no longer be part of current therapy. Finally, the introduction of newer generation drugs with low toxicity in resource constrained settings is 
mandatory so as to ensure the provision of effective quality care to people living with HIV. 



Competing interests 



The authors declare no competing interests. 



Acknowledgments 



The authors wish to sincerely thank Prof Philippe Mayaud of the London School of Hygiene and Tropical Medicine, for critically reading through this 
article to make it better. 



Authors' contributions 



Statistical Analysis was conducted by Elvis Temfack. All authors contributed to the data collection, manuscript write-up and correction. The final 
version of the submitted manuscript was approved by all authors. 



Tables and figures 



Table 1: Prevalence of adverse drug reactions (ADR) according to age, sex, and weight and HAART regimen 

Table 2: Treatment outcome following adverse drug reactions (ADRs) 

Figure 1: Prevalence of commonly reported ADRs and their impact on treatment change 



References 



1. Mocroft A, et al. Changing patterns of mortality across Europe in patients infected with HIV-1 - EuroSIDA Study Group. Lancet. 1998; 
352(9142): 1725-30. This article on PubMed 

2. Ledergerber BM, et al. Clinical progression and virological failure on highly active a nti retroviral therapy in HIV-1 patients: a prospective 
cohort study - Swiss HIV Cohort Study. Lancet. 1999; 353(9156):863-8. This article on PubMed 

3. Edwards IR and JK Aronson. Adverse drug reactions: definitions, diagnosis, and management. Lancet. 2000; 356(9237):1255-9. This 
article on PubMed 

4. Domingo P and F Lozano. Management of a nti retroviral drug toxicity. Enfermedades Infecciosas y Microbiologia Clinica. 2011; 29(7):535- 
44. This article on PubMed 

5. UNAIDS. Report on the global HIV/AIDS epidemic2008: Joint United Nations Programme on HIV/AIDS 



Page number not for citation purposes 4 



6. WHO/Forum for collaborative HIV Research Joint Meeting, ARV drugs adverse events, case definition, grading, laboratory diagnosis and 
treatment monitoring, February 28-29, 2008. Geneva, Switzerland. Available on 
http://www.hivforum.org/index.php?option=com_content&task=view&id=59&Itemid=102. Accessed on 16/10/2011 

7. Loubiere S at al. Decentralization of HIV care in Cameroon: increased access to antiretroviral treatment and associated persistent 
barriers. Health policy. 2009; 92(2-3):165-73. This article on PubMed 

8. Central Technical Group of the National AIDS control Committee, ed. Cameroon National HIV/AIDS control Strategic plan. 2006 - 2010: 
Yaounde 

9. Modayil RR, A Harugeri, G Parthasarathi, M Ramesh, R Prasad, V Naik, and V Giriyapura. Adverse drug reactions to antiretroviral therapy 
(ART): an experience of spontaneous reporting and intensive monitoring from ART centre in India. Pharmacoepidemiology and drug 
safety. 2010; 19(3):247-55. This article on PubMed 

10. Hawkins C, C Achenbach, W Fryda, D Ngare, and R Murphy. Antiretroviral durability and tolerability in HIV-infected adults living in urban 
Kenya. Journal of acquired immune deficiency syndromes. 2007; 45(3):304-10. This article on PubMed 

11. Forna F et al. Clinical toxicity of highly active antiretroviral therapy in a home-based AIDS care program in rural Uganda. Journal of 
acquired immune deficiency syndromes. 2007; 44(4):456-62. This article on PubMed 

12. Wester CW et al. Initial response to highly active antiretroviral therapy in HIV-lC-infected adults in a public sector treatment program in 
Botswana. Journal of acquired immune deficiency syndromes. 2005; 40(3):336-43. This article on PubMed 

13. Morgello S et al. HIV-associated distal sensory polyneuropathy in the era of highly active antiretroviral therapy: the Manhattan HIV Brain 
Bank. Archives of neurology. 2004; 61(4):546-51. This article on PubMed 

14. Chang KH et al. Does race protect an oriental population from developing lipodystrophy in HIV-infected individuals on HAART?. The 
Journal of infection. 2002; 44(l):33-8. This article on PubMed 

15. Wester CW, et al. Higher-than-expected rates of lactic acidosis among highly active antiretroviral therapy-treated women in Botswana: 
preliminary results from a large randomized clinical trial. Journal of acquired immune deficiency syndromes. 2007; 46(3):318-22. This 
article on PubMed 

16. van Griensven J et al. High prevalence of lipoatrophy among patients on stavudine-containing first-line antiretroviral therapy regimens in 
Rwanda. Transactions of the Royal Society of Tropical Medicine and Hygiene. 2007; 101(8):793-8. This article on PubMed 

17. Danel C et al. Tolerance and acceptability of an efavirenz-based regimen in 740 adults (predominantly women) in West Africa. Journal of 
acquired immune deficiency syndromes. 2006; 42(l):29-35. This article on PubMed 

18. Ferradini L, et al. Scaling up of highly active antiretroviral therapy in a rural district of Malawi: an effectiveness assessment. Lancet. 
2006; 367(9519):1335-42. This article on PubMed 

19. Sow PS, et al. Implementation of an antiretroviral access program for HIV-l-infected individuals in resource-limited settings: clinical 
results from 4 African countries. Journal of acquired immune deficiency syndromes. 2007; 44(3):262-7. This article on PubMed 

20. Moyle G et al. Changes in hematologic parameters and efficacy of thymidine analogue-based, highly active antiretroviral therapy: a 
meta-analysis of six prospective, randomized, comparative studies. Clinical therapeutics. 2004; 26(l):92-7. This article on PubMed 

21. Koduri PR et al. Zidovudine-related anemia with reticulocytosis. Annals of hematology. 2003; 82(3): 184-5. This article on PubMed 

22. Khalili H et al. Antiretroviral induced adverse drug reactions in Iranian human immunodeficiency virus positive patients. 
Pharmacoepidemiology and drug safety. 2009; 18(9):848-57. This article on PubMed 

23. van Oosterhout JJ, et al. Evaluation of antiretroviral therapy results in a resource-poor setting in Blantyre, Malawi. Trap Med Int Health. 
2005 May;10(5):464-70. This article on PubMed 

24. Mehta U, et al. Adverse drug reactions in adult medical inpatients in a South African hospital serving a community with a high HIV/AIDS 
prevalence: prospective observational study. British journal of clinical pharmacology. 2008; 65(3):396-406. This article on PubMed 



Page number not for citation purposes 5 



Table 1: Prevalence of adverse drug reactions (ADR) according to age, sex, and weight and HAART regimen 




N 


ADR % prevalence 
(95% CI) 


Odd ratio 
(95% CI) 


P-value 


Age group, years 










<25 


4 


25.0 (24.2 - 74.0) 


1.0 


tp=0.86 


25-34 


53 


20.7 (9.7-31.8) 


0.8 (0.1 -8.3) 


35-44 


133 


17.3 (10.8 -23.8) 


0.6 (0.1 - 6.3) 


45-54 


81 


18.5 (10.0-27.1) 


0.7(0.1-7.0) 


>55 


68 


23.5 (13.3-33.7) 


0.9 (0.1-9.5) 


Sex 










Male 


135 


16.3 (10.0-22.6) 


1.0 


P=0.23 


Female 


204 


21.6 (15.9-27.2) 


1.4 (0.8 - 2.4) 


Weight (kg) 










<60 


100 


22.0 (13.8-30.2) 


1.0 


P =0.4 


>60 


239 


18.4(13.5-23.4) 


0.8 (0.5 - 1.4) 


HAART Regimen 










AZT-3TC-NVP 


102 


10.8 (4.7-16.9) 


1.0 


P=0.01 


AZT-3TC-EFV 


94 


16.0 (8.5-23.4) 


1.6 (0.7-3.6) 


D4T-3TC-NVP 


99 


29.3 (20.3 - 38.3) 


3.4(1.6-7.3) 


D4T-3TC-EFV 


27 


29.6 (12.0-47.2) 


3.5(1.2-9.8) 


Other 


17 


17.6 (1.0-36.4) 


1.8 (0.4-7.2) 


Total 


339 


19.5 (15.2-23.7) 






AZT: Zidovudine, NVP: Nevirapine, EFV: Effavirenz, 3TC: Lamivudine, D4T: Stavudine. tP-value for trend 



Table 2: treatment outcome following adverse drug reactions (ADRs) 


HAART Regimen 


Treatment changed (%) 


Treatment maintained (%) 


P-value 


AZT-3TC-NVP 


6 (13.3) 


5 (23.8) 


P=0.04 


AZT-3TC-EFV 


7 (15.6) 


8 (38.1) 


D4T-3TC-NVP 


24 (53.3) 


5 (23.8) 


D4T-3TC-EFV 


7 (15.6) 


1 (4.8) 


other 


1 (2.2) 


2 (9.5) 


Total 


45 (68.2) 


21 (31.8) 




AZT: Zidovudine, D4T: Stavudine 
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Figure 1 

Prevalence of commonly reported adverse drug reactions (ADRs) and their impact on treatment change 
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